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(54) Title: SYSTEM FOR DETECTING AND OPTIONALLY COMMUNICATING WITH TRANSPONDERS SUCH AS ANTITHEFT 
TRANSPONDERS AND IDENTIFICATION TRANSPONDERS 



(57) Abstract 

Hie invention relates to a system for detecting and op- 
tionally communicating with transponders comprising a resonant 
circuit, such as antitheft transponders and identification transpon- 
ders, comprising a transmitter and receiver device, an antenna 
configuration coupled with the transmitter and receiver device, 
comprising at least one loop antenna for radiating an electromag- 
netic interrogation field, and at least one transponder of which the 
resonant circuit is caused to resonate when the transponder is in- 
troduced into the interrogation field, the transmitter and receiver 
device being further arranged for detecting when the resonant 
circuit resonates. According to the invention, the loop antenna is 
interrupted at a plurality of points by capacitors included in the 
loop antenna at those points, so that the loop antenna is made 
up of electrically conductive loop parts, with the loop parts and 
capacitors connected in series. 
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Title: System for detecting and optionally communicating 

. with transponders such as antitheft transponders and 
identification transponders. 

This invention relates to a system for detecting and 
optionally communicating with transponders comprising a 
resonant circuity such as antitheft transponders and 
identification transponders, comprising a transmitter and 
5 receiver device, an antenna configuration coupled with the 
transmitter and receiver device, comprising at least one loop 
antenna for radiating an electromagnetic interrogation field, 
and at least one transponder of which the resonant circuit is 
caused to resonate when the at least one transponder is 

10 introduced into the interrogation field, the transmitter and 
receiver device further being arranged for detecting when the 
resonant circuit resonates. 

The invention also relates to a transmitter and 
receiver device coupled with an antenna configuration of that 

15 system. 

Such systems are known per se. For inductive 
communication, identification and detection systems, use is 
made of loop antennas for generating the electromagnetic 

. „ .interrogation field. This, jBi.ec£jDPmagnetic«interipgatiQn. fields.. 

20 is necessary to int,$r^g^e a .^ajxsiponcier and often also to 
feed it energetically. This transponder transmits a reply 
signal, which can be received by means of the same loop 
antenna or by means of .aViS.econd loop antenna. The 
interrogation fields in ^question can have different ^ ^, 

25 frequencies. Examples^ of -^knowni operating frequencies .are 

120 kHz , ^ 3 . 2 5 MHz , 6y7$TSwz , A- 2 MHz , 13. fit-MHa!- and ' •> 

27.12 MHz. Higher operating frequencies aid'.-ol ben desired in., : . 
view of an attendant rise-in «Lnsensitivity~ to interference. . 
Examples of inductive systems^utilizing these loop antennas/-*: 

30. are described in patent, applications NL 9202158. and ^ 
EP 0,608,961. ... . i - ■*' . :■ 

In the known systems, rat higher^ 'frequencies, the 
dimensions and the number,,Df tairns are limited by the total 
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length of* the loop of the - loop, antenna. Further, it is well 
known that on an axis of .the loop antenna, the field strength: 
decreases "very- strongly with the distance to the plane of the 
loop antenna as soon as this distance exceeds half the 
5 diameter-df :the loop- antenna If it' is. to be possible for a 
transponder "to be :resd out in a 1 predetermined detection, area, 
a magnetic afield -strength will have. Let be; sufficiently: high. : 
at all points . in * that detection area- to enable- the. 
transponder to function; In combination; with the limited v 

10 dimensions- of - the loop antenna, this- means, that the magnetic 
field strength closer to the loopj antenna must be very much 
greater than ;at. positions in the:detection area located at a 
greater' distance" from the 'loop antenna: Strength ratios: of a 
factor "of. 10 "or more are quite common. These excessive. 

15 magnetic and/or- electric^ field strengths at the present 

higher ■ operating- frequencies. can" be . threatening to. people who 
carry in them an implanted pacemaker ; or j any other medical 
implant. "Also, ^excessive' magnetic?and -electric field: 
strengths* may* enter into such interaction with the tissue of: 

20 thfc.hiiman body as to'involve an' adverse influence. * 

It is one object -of - the invention to remove the ' * :* 
limitations in dimensions of inductive loop antennas : for 
higher frequencies . It is'-another object of the: invention, to; 
create the possibility of also .packing 'inductive- loop 

25 antennas for higher frequencies ..in.' various non-conductive 

materials and Constructions without the latter seriously ; . 
influencing operation; "it 'is a further objecttof the 
invention; to make possible* an antenna configuration- such 'that 
a detection area can be properly. covered for detecting, the 

30 transponder without excessive magnetic :and/or electric -field- 
strengths occurring "there at any point ," which fields strengths 
could be disadvantageous to those -carrying -medical implants.- 
or which' field strengths enter "into -such interaction 'with the 
tissue of -the human 'body ^as -'to- involve an adverse influence;. 

35 . . The system according to" the -invention . is 

characterized in 'that the -* loop -antenna is interrupted at "a - 
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plurality of points by capacitors included in. the loop • : 

antenna at. these points, so that the loop. . antenna, is made >; up . 

of electrically conductive, loop parts , with: the loop parts." 

and capacitors connected in, series., • V rf r 
5 The invention- is. based on. the insight that % the> 

reactance: of a: self- inductance , X b , is opposite .to ?the.. 

reactance of. a capacitancerX^ That means , that r if _a 

self -inductance element and. a capacitance-element- are : 

connected in series;,-- the. reactances of the. two elements ;- -,. . 
10 partly compensate each: other: At one. -frequency., this-. ■ m: , 

compensation is everj.iCompl.ete. . - r . r * ; r *•*: j :. \ > 

In the loop- antenna of the/system, this* princip-le-ois. 

utilized by interrupt ing- the : loop at a. number of.,ppints-and. 

connecting; it through a :seri«es • capacitor -o The capacitpr§:ipus.t 
15 then have; that; value at which± the: reactances- thereof wholly .. 

or partly compensate, the: reactances. of the: self -inductance.. of 

the intervening: loop- parts-. • *. / - 

In particular, ■ the- electromagnet ic^ interrogat ion?: I 

field, comprises a- frequency f;.: while a. loop-- part located 
20 between two. capacitors^ has; r a : dimension; smaller than c/2*pi*f; 

where c is equal to the. speed of light,..- r: - : • 

■v In. this way, at all. times : a value -for,- the capacitance 

of the capacitors can be chosen such that the . loop- antenna. 

will not start to be have .-as., a transmission.: line?, -More: 
25 particularly, each of the loop-: parts, located- between two 

capacitors has dimensions smaller than c/2*pi*f . -c . : 
According -to a preferred embodiment the - 

electromagnetic, interrogation- :f ield^cqmprises- a frequency^,- 

while the capacitors have- such "capacitiye-y^lues that.-at . the 
30 frequency. f the reactancerof . the capacitors' and , the - reactance 

of self -inductances of . the: loqp.parts located. between -the 

capacitors compensate. .each, other . l:f . ; 

■ The antenna conf iguratiqa can -function as. i m -r„ 

transmitting and reception antenna>. and.- in particulars 
35 single antenna loop functions as transmitting and reception 

antenna. It is also possible; .-however, that the antenna -•_ 
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configuration" comprises at- least one first loop antenna 
• which;- in- use^ f-unctions as a - transmitting antenna and -at : - 
least . one : second loop ' antenna" which, " in use, functions as 
reception antenna-." -* • ' • - • - r 

5 - " < According * to -a highly advanced embodiment,- the* loop 

antenna-' consists of a cable -provided- with- a- plurality of - 
conductive : * loop" parts -and capacitors; : 'wilh : the" conductive- 
loop- part's and" the'- capacitors connected In series-, -such- that 
two adjacent- conduct ive-~ loop parts -are connected with each 
10 other "-through -one of the' capacifcors-V — ■ : " : • 

' • ^Preferably, 'the 1 cable is provided with a sheath in 
which the "conductive -loop -parts 'and the capacitors 'are- - 
included—- . . *= - . ... "*.*.. 

The inveritiori : 'wi 11 presently -be f urther'expl-ained - - 
15 with '-reference to* the -drawings, wherein: 7 

Fig. 1 shows a- system for 'detecting -transponders 
fitted with a 'loop antenna according to the prior art; * 
_ . . ; Fig-;'- 2- shows a -schematic -representation of spread 

self -inductances -and -capacitances fri the loop ; antenna 
20 according to Fig. 1; - • ■ : ; - - - - - - 

: Fig/-3 shows -the"" current" and -voltage distribution 
according to : an "Extreme example of "the loop antenna according 
to Fig/'l in the 'form df an "eleet-ric half wave dipole; "-■ 
Fig. -4 shows a top plan view of a passageway for 
25 persons, having on opposite sides loop antennas with 

associated "magnetic field* line's" of • the system according to 
Fig. 1;** * • - : - * - - 

Fig'.' 5 shows a system- for" detecting transponders * : : 
according" to the "i-nvent ; ion-r- : * * **' ' ' * : - : " 
3 0 * ' Fig.* 6 shows a top plan- view o'f a- passageway- for 

persons, fitted with a loop antenna of -the system according - 
to Fig:* 5;" and /• - ' ■ * * : ' 1 - 

Fig. 7 shows- a cable from which a -loop antenna • 
according to" FIgs\ 5~ and 6 can be'iconstructed. 
35 * In Fig. 1, reference nufaera! 1- designates a system - 

for detecting transponders' 2 and optionally communicating 1 
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with transponders 2 such. as ant it heft, transponders and 
identification transponders. - These, transponders .pare known per 
se and comprise a resonant - circuit. 'kaown. per se.j.The system; 
comprises a transmitter and receiver device:.- 4 and^ an antenna 
5 configuration..^ coupled with the transmitter- and^receiver 
device.,- which antenna configuration -6 cpmprises at • leasts one 
loop antenna for radiating, .an- electromagnetic : interrogation ^ 
field. In this example, -the antenna configuration consists of 
a loop ant.enna with : a loop. comprising a single ^turn^ --5 

10 The system f urther-aomprises, at least -on^^t-ransponder 

2 of which the resonant. circuit is -caused to ;resqnate when 
the transponder 2 is introduced into- the interrogation f ield. 
The transmitter and receiver device 4 is further arranged- for 
detecting when, the resonant . circuit resonates. ti ; . 

15 For relatively low operating frequencies,' such .as - 

120 kHz, the loop antenna -mostly. consists of -many u turns and 
the dimensions-can be more than two by two meters.-... ; "K 
. - For the medium. f requencies,. such as 8.2 MIfz : ,i the loop.: 
antenna consists , of one turn, (as shown in Fig. 1) having e . & 

20 smaller dimensions, for instance about 0.5 by 1.4 meters.. 

For -the higher frequencies, . s.uph : ajs 1,3, 56 MHz, the 
dimensions are limited even more and the. loop antenna • 
likewise consists of one turn ^(as -shown .in Fig. 1) having . 
dimensions of, for instance, about 0.5 by 1.0m. 

25 At higher frequencies , the dimensions : and .the -number 

of turns are limited by the total length of the ; loop._- 

The loop antenna 6, as said, contains one turn and is 
connected at .the top to a .capacitor- 8, which causes the loop 
antenna to resonate at the operating frequency .f -when a -.. 

30 transmitted signal, is -fed, .to the loop antenna, 6 by. means of 
the transmitter and receiver^ device- 4. «.. . _ ■ » 

In this example, the loop antenna 6 is connected- to . 
the transmitter, and receiver T device 4 , with the- loop antenna 
6 functioning both as transmitting antenna and as_reception : . 

35 antenna. This is. in ccmtrast .to. other systems known per se, 
where the antenna configuration includes two ; loop, antennas*, 
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the f irst. loop antenna being connected with the transmitter 
and receiver devic.e. 4 and^ functioning as transmitting 
antenna., while the second loop antenna is connected with the 
transmitter and receiver device -4- and functions as reception 
antenna. The problems in the known systems, as outlined • 
hereinbelow- occur : in both types of antenna, configurations and 
wi 11. -therefore be : discussed in. more; detail only, with : c * 
reference r to the : example- of Fig-. 1.. ... • , . - 

. : .v ? he connecting- points 10 : of : the Joop : antenna , 6 to the 
capacitor. 8, can : also, be the,, points with: which- -the, loop 
antenna^ is. connected to t the, transmitter and receiver 
device 4 , : as. shown in this* example,:- but; this^ may also be 
designed, in many other ways The-> manner of connection to -the 
^transmitter and receiver device, is -not. -relevant to the 
invention- and; is therefore, not • further considered here. The 
transmitter and receiver .device, too, can be designed in 
yarious.-ways.known-per.se, for- instance including separate 
transmission and reception units .v This . is not . relevant to the 
invention either and will- not be- further explained -here. 

For the, relatively low frequency-,- the loop .antenna 6 
together; with- the tuning .capacitor: B z forms, a resonant circuit 
consisting of a ■ concentrated .self t inductance-, which is formed 
by the self- inductance .of the conductive loop 12, and of the 
capacitance of the tuning capacitor. :; . ■ 

.At -higher operating frequencies, the loop antenna 
starts to exhibit transmission line -behavior, which. is the 
result of the fact that the loop antenna consists. of a spread 
self -inductance and a ^.spread capacitance . . In Fig. 2 this is 
depicted schematically. ^ .. .. . 

;.: The consequence, of .the spread -self -inductance and 
capacitance is that the current, through -the loop 12 is not of 
equal, .magnitude everywhere.; In .the symmetrical, example, as 
drawn ,in Fig., .2, : .at -the central bottom junction, .opposite the 
tuning capacitor 8, the alternating voltage is zero and the 
current is maximal. On both sides of the loop 12 the voltage 
increases towards the top. As a result, a capacitive current 
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will start to flow -through 1 lateral" s>ace : ^apac'it : ance«--i4 "-and 
through mutual capacitances 15. This current" redubes' tlie - 
current' through the parts of the- loop "located above these 
capacitances/ Eventually/ the- current is-'mihimal at the- 
position of the ; "tuning; capacitor 8. ■- * 

- -An- extreme situation arises when"- the total- length' of 
the loop 12- equals : a-ha-lf- wavelength associated- with- the- : - 
operating frequency. Again, tfce : current-- x& nbw- at - a* iti^-fouirr 
in the middle - of the loop-/ and the total - current disappears 
in the space capacitances /The capacitance- of the tuning - - 
capacitor has -become 2erb,"-l-h Pig'/ 3,- this loop '12^s ; drawh 
in extended condition- and -the resemblance to a^ half wave 
dipole -antenna is clear-:- - Also drawn in this f igure- ar¥'"the 
distribution of the current- I- (curve 18) "and the distribution 
of. the voltage^-V (curve-- 26)- of the -dipole 1 " anteriria" 12 . - 

■ • Regarding the use-" of ■ ah- inductive- loop antenna' of ! a- 
length not negligibly small with- respect -to- a hal"f £ Wavelength 
y/2, "the following disadvantages -exist • '" * "" 

1 . - The -current lS-ho't- constant along --the ■••■circumference-. 
- - This- means thafi the -resulting' magnetic' field is not 

. uhi-form but-lsUeferihea^ih-'that- the- 1 * upper- part- of 
^•the' : loop" eontribute^- less to the" field. - ---' 

2. The tuning- capacity" 8 -will have -a- low value; the 
space capacitance's -14- arid 15- contribute relatively 

. much to the total- resonance capacitance .—This 
renders tunihgihighly sensitive to ambient 
influences; Nor--is--it : possible -anymore to' 
incorporate the loop '.1-2 in -"materials having a '■ ■ 
relative permeability >1, unless -the dimensions are 
limited- still -further. Also, the- great influence of 
... ;■ . I '..the space -capacitances* -renders'- the" -loop -11 -sensitive 
:'<- ■ to -damping through 'dielectric losses in' the' material 
• ; of incorporation.'' 'in particular "moisture vi-ri these 

-materials can have a highly adverse fh-flueritfe on the 

'■ '■ operation. •'-' 1 
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3. - The relatively small resonance- capacitance, together 

with the datum that the loop antenna consists of a 
single turn through which flows- a high current to be 
able- to achieve the required magnetic f ield 
5 ..... ' stren 9thv causes great- high-frequency voltages" to ' 
' *' ■" " arise- across the' tuning- capacitor^' and hence on '•' - 
• ' ^ those parts of -'the loop antenna -adjacent' the tuning 
"" capacitor.-"-' -*•' - *■'-■. ... 

4. : Since the dimensions of '£Ker loop are "very --limited; a 
10 lo °P antenna can only be placed on the side of a 

' : " passageway. : ' •• *•'• •' - ~3-.. 

" Tig.- 4 shows such" a passageway 7 in" which arrow 22 
indicates the direction of passage." A detection- area 24 of- 
the passageway in which 'it must be possible for' a transponder 
15 to be detected is hatched. - the- antenna- configuration here - 
. comprises two loop-' antennas 6"; 6 V which are placed on either 
side of the passageway and here' function as transmitting and 
reception' Antennas? The 'magnetic field lines are designated 
by 26', and also indicated 2 is'" the ' common axis' 28 of the" loop* 
antennas 6,^6'. If is Well" known that on the' axis of the loop 
antenna- 6 , 6 ; : , the ' field'' strength- decreases very strongly 
with the distance'' fed- the -p'iane- of the loop antenna as soon as 
this distance exceeds half the diameter of ' the loop antenna. 

"If if is to be made possible for "a transponder 2 to 
be read out, the magnetic field strength in the middle of- 
"that passageway : wil'l have "to be sufficiently "high to enable 
the label to function. In combination'with the limited 
dimensions of the loop 12 : of the loop antennas 6, 6 ', this ' 
means that the magnetic field strengths ' in the middle of that 
passageway must be sufficiently 'high -to'enabie' the label bo- 
function, m combination with the -limited dimensions of the-' 
loop of the" loop antennas 6^6' ; 'this meahs*-that the magnetic 
field strength closer" to '"the loop antennas 6, 6- must be" very 
much greater;' strength "ratios" of a factor of 10 or more" are " 
35 quite common." ■".'..•-. .- - - . 



20 



25 



30 



WO 00/26989 



• 3 



• PCT/NL99/00675 



Since aft the points -adjacent the^. tuning, capacitor 8 
(see Fig. 1) high vpltages arise on the antenna loop, high 
electric field strengths will alsp be,, .present la. situ. 

These excessive magnetic and/pr, electric,, f ield 
5 strengths at. the present .higher,. operating, frequencies can be 
threatening, .to .people carrying in .them an implante.d. pacemaker 
or. any : other. nodical c itnp|LaiU: ..Also, exces^iv^ magnetic and 
electric field strengths can enter into such, interaction with 
the tissue ofc.the human- bgdy as to- ir^yplve an adverse 

10 influence. ... jj^zzli &i I.:- ■ 

It is an object of the invention to, remove this 
limitation .in dimens ions , t .pi a .^ductiye : lopp .antennas r for the 
higher- frequencies ...It is also., an object of. the invention, to 
create .the possibility. of also packing inductive loop ; „ 

15 antennas. 6, 6 ' for. higher, f reqyencie.s in. yaxiou.f.npj^- . ,. . 
conductive materials, arid; construct ions, without the 1 after T ... 
seriously influencing operation. , - : 5 ; ~ '■• y 1: ; . 

. . .. Finally, an object . of the invention is, ? to Mfke . 
possible, an antenna., configuration s y u?h that a, passageway for 

20 persons can be largely covered fpr reading^ a label. without . 
excessive. magnetic and/or^ elejc 1 tric 3 fie.Jd strengths pccurripg 
there, which field strengths. could ; ,b| /disadvantageous,.; to the 
carriers of medical implants, pr- which field, strengths enter 
into such interaction. with the tissue of the human .body as to 

2 5 involve an ady.erse influence...^. '. . ... . - ' , 

The invention is-- based on the fact that, the .reactance 
of a self -inductance,,^.,. as r pppos.ite to^the reactance of a., 
capacitance, X c . .That means that if a gel.f -inductance and a._ 
capacitance are connected .in ; §eries, the reactances of the 

30 two elements partly compensate each, .other . At .one frequency 
this compensation .is ..complete^ i-e. X L - X c ... . : .;. ; - 

^ <x , . , .. This frequency pan be derived J^om the equation of . 
.the absolute values, Qt^the two rea.ctance? : . - ^ ,^ : 
2K*f*L = I/(27r*f*C) / where f .represents the operating 

35 frequency of the electromagnetic interrogation field, L the. 
self -inductance and C the capacitance. In the inductive loop 
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antenna 6** / this- principle can be utilized by interrupting 
the loop at a number of points- and connecting it-through a 
series* capacitor- 30-. The" capacitor must then -have that value 
at which its reactance compensates-, at- least -partly-, the 
reactance-' of the- s"elf-inductance "of the -intervening ^1 obp < ■ 
parts." By -selecting "the "length .of- the conductive loop* -parts* 
32 to ; be -short the capacitance of* 'the- s"#rxes- -capacitors - 30 
i'sl "rendered large and- hence- the* -influence" of the* space 
capacitances My 15: small • - '■- : " 

.-.-!*:' in -this- way, "in -pr-incipl^e an -infinitely long line of 
loop- parts 32 with intervening, -inductive- reactance- 
compensating capacitors -30. can be- built up -without the 
reactance' of • the Whole loop becoming high or the loop 
starting* tt> exhibit transmission line-properties. - - 

Fig-V-5 schematically .shbws' a- loopvant-enna according 
to the invention. 

In" the example of Fig; 5/ parts -corresponding to 
Fig. 1 are provided -with the -same : reference numerals . In 
illustration of the fact that the transmitter and receiver 
device 4 can also be connected. with the- loop antenna 6 at a 
different position? it -is presently connected with the- loop' 
antenna 6 at a~ position* opposite the- capacitor 8. However, : 
this is -not essential to' the invention. - 

The loop antenna- 6 is therefore - interrupted at a 
plurality of points 34 , : while capacitors 30 included in the 
loop antenna at the points referred to. are connected in 
series with the capacitors in the -loop antenna. In other * 
words, - the loop antenna is interrupted at a plurality of - 
points by capacitors- included -ih the "loop - antenna at 1 the 
points- referred to,'- so 5 that .the- loop antenna is made up -of : 
electrically conductive ~-lodp^ parts "and the capacitors, with" 
the loop parts and 'capacitors-connected in series. ~ . 

• The"- impedance of -*t he loop -antenna -is capacitive for 
all trequencies : 'be-16w the fesoriant 'frequency f and is ■ * 
■'inductive -above it. Only for frequencies where the separate 
loop parts 32 have "dimensions 1 greater than"?c/27i is it no 
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longer possible. to .choose a capacitance such that the loop-, 
does not behave as ; a transmission line anymore. In this.; .. . : 
example 1 Given that I- = : c/f , -then- l. : ;< : c/2*pi*f > 

Accordingly, the electromagnetic interrogation. field, 
5 i.e. the resonant frequency of- the -loop antenna 6 with the> : 
capacitor 8,. comprises a/frequency^ f /V while. it, holds that; a- 
lopp< part : 32 located between >wa capacitors has dimension 1 
which is smaller than. c/2;*pi*f, where c is ^equal .tA^tie- -speed 
of light. In particular, each of the loop;- pa^ts lpca£ed_ : 
10 between two capacitors ;has. dimensions^ smaller than : c/2* 

The .table, below, gives an indication- of the a relation 
between- the length 1 of the, loop- parts 32 t , : . ; each forming- ^ 
self- inductance L which is ..indicated in the .drawing>by the * 
symbol of the coil and the capacitance of- -the series.,. 
15 capacitors at an- opera ting;, frequency of 13.S6 .MHz^..-^ 

. r: " * : ■ * " 
; Length : 1 :. r L :A> 0 7; 0 < 75 : 0.S- 0 . 25 0 ,1;.. m- ■ 
■ .Capacitance ^ ,138-, 184 -276 ,551 lyi&pF^ 

20 An addit ional, advantage in the use of a high^ 

capacitance value?- and^ hence^hort jLoop parts 22-, ; is r that at 
equal current the high -frequency; voltage; developed across. the 
series capacitors 30, and; hence on : the whol% loop- antenna 6, 
relative to the- surroundings;;. is c low..-., >■ 

25 In this way, , antenna f: shapes are. enabled where -a loop 

antenna 6 is formed by^ a. single-, turn. .laid , around, a . , 

passageway, so-called walk-through antennas-. Fig. .6 ?hows ^ 
such a walk- through antenna -arrangement- , Arrow .22 indicates 
the direction, of passage ?1 which- intersects-: the^loop., 

30 antenna 6.^ .Jt-.will-.lpe- immediately cleaj that the : physical 

dimensions of : the loop antenna : must ;be so- large as „fce -allow^ 
persons to walk. thrpugh^the/ turn-, . and that^in the : ^se : of high 
operating frequencies ,a 1 solution. : _.such as -indicated -in this 
invention is necessary . - In the use of ^such., an. antenna, -the ? 

35 transponders to be detected or read out : pass the,j>lane of the 
turn, in which , the magnetic- field :j strength .of the loop 
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antenna is maximal.- This maximum field strength can now be 
much lower than in the case of loop antennas on the side of a 
passageway, as-^ has- been discussed with reference to Fig. 4. 
Risks' of" medical Implants being" influenced are thereby 
minimi zedV-'as' are disadvantageous influences "on the human** 
body:" - - * - - - " r. . : . • . : > r • • 

k .... --The invention- is not 'limited- in'- any" ttay -to the 
exefepla-ry- embodiments out lined-' hereinabove . Thus , ' ihe loop 
part's can be integrated with the" interposed' -capacitors, . 
yielding- &> -cable" which is'- : reactancef free- -for one' frequency. 
In principle/- with this cable; loop - antennas of- unlimited 
- dimensions -can be constructed. : Such a- cable- ; rs shown in * 
Fig. 7. The cable 40 comprises ' a :: multiplicity of conductive 
loop parts 32 and capacitors 34, with the conductive loop 
parts and the capacitors connected in series, such that two 
adjacent conductive loop parts are connected with each other 
through one of the .capacitors. Further, in this example, a 
cable is provided with a sheath 42 of, for instance, plastic 
material in which the conductive loop parts and the 
capacitors are included. 

Preferably, in the systems mentioned hereinbefore, 
the interrogation field has a frequency f greater than or 
equal to 8.2 MHz. More particularly, this frequency is 
greater than or equal to 13.56 MHz. However, other 
frequencies are also possible. 

The system can be designed as a transmission system, 
known per se. It is also possible, however, that a system is 
designed as an absorption system for detecting the 
transponders . 

In the example of Fig. 6, the system comprises an 
antenna configuration which functions both as transmitting 
antenna and as reception antenna. The antenna configuration 
in this example comprises a loop antenna 6, which comprises a 
single turn. Other variants, however, are also possible. 
Thus, it is possible that, for instance, the antenna 
configuration comprises a transmitting antenna, with a loop 
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antenna as has been discussed/.with reference-, to.. Figs . 5 and 
6. The reception antenna can~ then consist of a- separatee,, k • 
different type of loop antenna,. It .is- also^ipossible. t**at .the 
loop antenna, as- shown. in : Fig. 5, comprises more-£hap one 
5 turn,,: These turns can then be par> of more extended;, antenna- 
shapes. These can be understood to include, for instance,,- _ 
far-field balancing , shapes sugh > as the . 8.-shaped antenna and 
the Maxwell pair (.two. loops./a^ranged, behind .each others fed 
in opposite-phase) .. Alspj.:Pther complex, antejina shapes can .be 
10 utilized, for ingt^ncerby^ forming, specific. diyisionsc:pfr. the 
magnetic field. The transponders ; can also be^jnade. pf : . : — re- 
programmable design. Suchyyariants are^all under stood.t^.f all 
within the scope, of t^e. invention,. - • • :■ : . . r : 
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"~ - CLAIMS ' 7 

1. A system for detecting and optionally communicating 

with transponders comprising a resonant circuit, such as 
antitheft transponders and identification transponders," 
comprising a transmitter and receiver "device^ an : antenna 
configuration coupled with the transmitter and receiver 
device, con^prising at least brie "loop antenna fot radiating an 
electromagnetic interrogate on ' f iefd,^atid at least k>ne 
transponder of which the resonant circuit" is caused to " 
resonate 'when the transponder is introduced into the 
interrogation' f ield, the transmitter arid "receiver device 
further being arranged for detecting when the resonant 
circuit "resonates'/ characterized in that the loop antenna is 
interrupted at a plurality of points : by capacitors . included 
in the loop antenna at said points, so that the loop antenna 
is made up of electrically conductive loop parts, with the " 
loop^ parts' and capacitors" connect e"d in" series.' ' 

2 . \ , A s yf t ^ m according to claim' 1 characterized in that 
the* electromagnetic interrogation field comprises a 
frequency f 7 while' a loop part located between two capacitors 
has a dimension" smaller than c/2"*'pi*f , where c is equal to - 
the speed of light. : 

3. " A system according to claim 2, characterized in that 
each of "the loop partis located between two capacitors has 
dimensions smaller than c/2*pi*f . 

4. A 'system according to any one of the' preceding 
claims, characterized* in that the' electromagnetic 
interrogation field comprises a frequency f, while the 
capacitors have such capacitive values that at the 
frequency' V the reab'tahce of the* capacitors and the reactahce 
of self -inductances of the loop parts located between the 
capacitors" compensate e'a'ch other. 
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5. A system according to any one of the preceding 
claims, characterized in that. the antenna configuration 
functions as a transmitting and reception antenna. 

6. A system according to claim 5 c characterized in that 
in use the loop. antenna" functions .as transmitting ^nd^ , 
reception .antenna. _ . .„ ^ — . * . 

7. " / ' a, .system, according to. claim 5, characterized in^ tj^at 
the antenna configuration, comprises at \? a ^,.°^}^\}^?p 
antenna which,, in use., ; functions as trawnattMSL^ : 3£ d 
at least one second .loop .antenna which,, in use. u? f^ct^M as 
a reception antenna., . _ : .. J "... , " 

8. A system. according to any one of the preceding _ _ 
claims , / characterized in that the system 'is ^esi^gjied. as a 
transmission system. ^ , r > * - rr.---: 

9. A system according tojauiy one of the preceding . 
claims 1-7, cMracterized in , that the system is. designed^ as 
an absorption system. . _ - 

10. A system according p to any one of the preceding . _ 
claims, characterized in Vhat the /loop, antenna consists o£ a 
cable comprising a /plurality, of_ conductive loop parts and ^ 
capacitors, with the conductive loop parts and the capacitors 
connected in series, such that, two adjacent conductiye^ loop 
parts are connected with each other, through one of the ^ 

capacitors. ■ v> t^vv - 

11. A system according, to^ claim 10, characterized in . 
that the cable is prpvided^ with a sheath in which the 
conductive loop parts and the capacitors are included. 

12. A system according to any ^one of the preceding 
claims, charapteri zed/in thjat.the interrogation.^ ield has a 
frequency f. greater than pr equal to. 8.2 MHz,, _ ... 

13. A system accprding..to claim 12 , characterized, in 
chat the interrogation field has 4 a frequency f greater than, 
or equal to 13.56 MHz. _ r( ._ = 

14. A system according to any one of . the^ preceding 
claims, characterized in that the loop antenna is designed as 
a walk- through antenna. 
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15. A transmitter and receiver device and an antenna 

configuration coupled with the transmitter and receiver 
device of the system according to any one of the preceding 
claims . 
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